**This editorial refers to 'Adipocytes promote interleukin-18 binding to its receptors during abdominal aortic aneurysm formation in mice'[^†^](#ehz882-FM1){ref-type="fn"}, by C.-L. Liu *et al.*, on page 2456.**

The discovery of therapies to tackle the burden of abdominal aortic aneurysm (AAA) disease remains an unmet clinical need in cardiovascular medicine. AAAs are silent killers, as they remain mostly asymptomatic until complications transpire. The identification of an AAA is commonly an accidental finding, when imaging is, for example, being performed to investigate unrelated abdominal symptoms. However, over the past decade, several ultrasound-based screening programmes have been implemented by several Western world countries.[@ehz882-B1]^,^[@ehz882-B2] Interestingly, AAAs share a lot of similarities when it comes to modifiable as well as non-modifiable risk factors with atherosclerosis and its related diseases (such as coronary artery disease; CAD). Still, AAAs should not be considered as a variant of atherosclerosis, as key mechanisms triggering aortic dilation appear to be distinctly different. However, similar to atherosclerosis, most previous studies in experimental models and human pathology samples indicate a major role for chronic aortic inflammation in AAA pathogenesis.[@ehz882-B3]

Modifiable risk factors for AAA include cigarette smoking (potentially also e-cigarettes[@ehz882-B4]), arterial hypertension, hypercholesterolaemia, and concomitant existence of other atherosclerotic diseases, such as coronary heart disease, peripheral arterial occlusive disease (PAOD), and ischaemic forms of stroke. The non-modifiable risk profile of individuals suffering from an AAA includes advanced age (disease onset usually not before the sixth life decade), male sex, and a positive family history or genetic association.[@ehz882-B5] In addition, race seems to play a role, as lower risks are present in Afro-American, Asian, and Hispanic patients as opposed to Caucasians. An active lifestyle together with a healthy diet seems to lower the risk for aortic dilation. The role of obesity as a risk factor for AAA was previously suggested, but like many other features in developing aneurysms remains poorly understood (and understudied). Golledge *et al*.[@ehz882-B6] were able to identify that obesity is independently associated with AAA. In their study, serum level concentrations of resistin, which is an interesting linker between obesity, insulin resistance, and diabetes, were more strongly associated with aortic diameter than adipokines. However, unlike other atherosclerosis-related disease, patients with diabetes mellitus are less likely to develop an aortic aneurysm.[@ehz882-B7] Whether this is due to hyperglycaemia and its effect in the aorta itself, or potentially through medications being commonly used in diabetic patients (metformin is one candidate[@ehz882-B8]^,^[@ehz882-B9]), remains to be clarified.

Atherosclerotic changes in the arterial tree are the origin of advanced and unstable plaque formation and luminal stenosis. The molecular mechanisms that, apart from the atherosclerotic component, promote aneurysm formation in susceptible sites of arteries (such as the abdominal aorta) remain largely elusive. Most commonly AAAs are defined as an increase of the infrarenal diameter of ≥3 cm upon imaging (ultrasonography or computed tomography). Potentially due to a decline in cigarette smoking, AAA prevalence seems to have shrunk in recent years to ∼2.2% in a cohort of 65-year-old men.[@ehz882-B2] However, the fatal risk of acute ruptures is still looming. Untreated AAA ruptures have a mortality rate as high as 97.2%. Fatal outcomes can nowadays be effectively decreased to 24.7% (when using endovascular aortic repair; EVAR) or 37.3% (via open surgical repair; OSR).[@ehz882-B10]

The current standard of care includes surveillance and rupture prevention (by EVAR or OSR). To date, no effective drug therapy is available to limit AAA progression, which has certainly triggered a substantial interest in understanding the pathogenesis of the disease.[@ehz882-B3] There might be one much-debated exception though: a previously published meta-analysis by Salata *et al*. suggests that statins are associated with a reduction in AAA progression and rupture risk, and lower rates of peri-operative mortality upon elective repair.[@ehz882-B11]

Researchers utilized rodent models, as well as genetic and epidemiological studies, in the recent past to identify the therapeutic potential of various approaches, including antihypertensive agents, medications to correct dyslipidaemias, anti-thrombotics, and various anti-inflammatory drugs.[@ehz882-B12] Thus, comprehensive AAA screening in populations at risk, surveillance of identified clinically relevant AAA cases, and anticipatory surgical repair at the point when rupture risk outweighs the surgical risk (currently recommended at ≥5 cm for women and ≥5.5 cm for men) appears crucial.[@ehz882-B13] It is still suggested to initiate and pursue the best possible medical treatment regimen, which should include (based on the individual patient) statins, platelet aggregation inhibitors, as well as antihypertensive agents to amend the overall cardiovascular risk profile.[@ehz882-B14] Although these drugs cannot prevent aneurysm progression and acute rupture, they will lower the risk for other cardiovascular events (e.g. stroke or myocardial infarction) from which the majority of patients with a small AAA will probably die before they require surgical or interventional aneurysm correction.

In their manuscript published in this issue of the *European Heart Journal*, Liu and colleagues unravel a connection between perivascular adipose tissue and progressing AAAs via interleukin-18 (IL-18) and its receptors IL18r and the Na--Cl co-transporter (NCC).[@ehz882-B15] IL-18 has been previously established by the same laboratory for its role in stimulating macrophage activity in atherosclerosis,[@ehz882-B16] and for being increased in human coronary lesions upon acute coronary syndrome.[@ehz882-B17] A similar role has now been described for this cytokine in experimental aortic dilation, where IL-18 not only activates macrophages, but further influences T-cell stimulation, smooth muscle cell (SMC) apoptosis, as well as endothelial dysfunction and inflammation (via up-regulation of IL18r and NCC). Important adipokine-derived stimulators in this intriguing concept are leptin, the 'hunger hormone' being mainly released from adipose cells and enterocytes to regulate the body's energy balance, as well as fatty acid-binding protein 4 (FABP4), a highly conserved, cytoplasmic transporter and regulator with previously described relevance not only in metabolism but also in cardiovascular diseases, such as CAD (see *[Take home figure](#ehz882-F1){ref-type="fig"}*). Interestingly, perivascular implantation of adipose tissue from either diet-induced obese or lean mice, but not that from leptin-deficient *ob/ob* mice aggravated angiotensin II-induced AAA development in the respective recipient animals. The authors were further able to show that combined and single deletion of NCC and/or IL18r was capable of limiting murine AAA progression, which implies that both receptors contribute independently to the disease pathogenesis. However, lesion macrophage and T-cell contents, matrix remodelling and metalloproteinase (MMP) activity, angiogenesis, SMC depletion, and inflammatory cytokine expression were all increased in single receptor knockout animals in comparison with the double knockouts. Overall it seems likely that both the IL18r and NCC receptor can act autonomously during AAA development and disease progression. Numerous pathways and variables of importance to aortic inflammation and matrix remodelling (indicated by changes in MMP activity and cathepsin expression) appear to be substantially regulated by IL-18 during experimental aortic dilation.

![Role of interleukin IL-18 during abdominal aortic aneurysm formation. Different modifiable and non-modifiable risk factors contribute to abdominal aortic aneurysm disease. Adipocyte-derived leptin and fatty acid-binding protein 4 (FABP4) trigger increased interleukin-18 (IL-18) binding to its two receptors in vascular cells: the interleukin 18 receptor (IL18r) and Na--Cl co-transporter (NCC) promoting experimental aneurysm formation.](ehz882f1){#ehz882-F1}

Of importance, not only this current experimental AAA study in rodents indicates an important contributory role for IL-18 and its receptors in aortic inflammation and vessel expansion. Previous studies in tissue specimens from patients undergoing elective open AAA repair also confirm an up-regulation for IL-18 and Il18r. Both findings further emphasize how important IL-18 is in acting in the context of AAA development and progression (as shown in murine models), as well as in end-stage human disease when a patient's aneurysm has reached a critical threshold (probably ≥5.5 cm) for which surgical intervention is currently our only treatment option.

In conclusion, targeting IL-18 and its receptors within the aortic wall could be a promising therapeutic strategy to limit AAA progression and the risk of acute rupture in patients. As discussed by the authors of this current manuscript, several antibodies as well as drugs already exist that either target IL-18 (GSK1070806) and IL18r (anti-IL-1RAcPL) or inhibit NCC (thiazide diuretics such as chlorothiazide). Additional experiments in pre-clinical large animal models, which reflect some of the pathological aspects of a dilating aorta better than murine models, will have to be performed before well-designed clinical studies can tell us whether IL-18 blockade has a therapeutic benefit in managing AAA patients.

^†^ doi:10.1093/eurheartj/ehz856.
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